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(54) RADIO COMMUNICATION SYSTEM AND TERMINAL THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a radio 
communication system and a radio communication 
terminal for improving communication efficiency by 
preventing communication contention in broad/multicast 
communication. 

SOLUTION: The radio communication system in 
conformity with a communication protocol where an 
information transmission terminals completes 
communication by receiving an acknowledgement(ACK) 
signal from a plurality of terminals, while one information 
transmission terminal 99 simultaneously transmits data 
to a plurality of terminals 1-N is provided with a means 
for setting paths 11-17. Each terminal propagates and 
accumulates the ACK signal successively via each of a 
plurality of terminals, and the final terminal transmits the 
ACK signal of all of the plurality of terminals to the 
information transmission terminal. 
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* NOTICES * 

JPO and 1MPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a radio communications system according to the communications protocol which 
one information transmit terminal transmits data simultaneously to two or more terminals, and 
said information transmit terminal makes complete this communication link by reception of the 
completion response (ACK) signal of reception from said two or more terminals. The radio 
communications system which each terminal carries out propagation accumulation of the ACK 
signal through each of two or more of said terminals one by one, and is characterized by 
equipping the last terminal with a means to set up the path which transmits the ACK signals of 
two or more of said terminals of all to said information transmit terminal. 

[Claim 2] It is a radio communications system according to the communications protocol which 
one information transmit terminal transmits data simultaneously to two or more terminals, and 
said information transmit terminal makes complete this communication link by reception of the 
completion response (ACK) signal of reception from said two or more terminals. Propagation 
accumulation of said ACK signal is carried out. said information transmit terminal — one of said 
two or more of the terminals — data — transmitting — this, while each terminal transmits said 
data through each other terminals one by one from one terminal The radio communications 
system characterized by equipping the last terminal with a means to set up the path which 
transmits the ACK signals of two or more of said terminals of all to said information transmit 
terminal. 

[Claim 3] Said routing means is a radio communications system according to claim 1 or 2 which 
is receiving the input directions from a user and is characterized by setting up a transmitting 
path. 

[Claim 4] Said routing means is a radio communications system according to claim 1 or 2 
characterized by each of two or more of said terminals consisting of setting up a transmitting 
path oneself according to the field strength of the received electric wave from other terminals. 
[Claim 5] Each of two or more of said terminals is a radio communications system according to 
claim 4 characterized by determining the terminal which should create a field strength table 
based on the field strength of the received electric wave from other terminals, and should 
transmit to a degree with reference to said field strength table. 

[Claim 6] Each of two or more of said terminals is a radio communications system according to 
claim 4 or 5 characterized by making a setting-out change of the power level of a transmitted 
electric wave according to the field strength of the received electric wave from the terminal 
which should transmit to a degree. 

[Claim 7] The transceiver information Monitoring Department which supervises the transceiver 
information on all wireless terminals, and the analysis section which analyzes said transceiver 
information, The transmit-terminal decision section which determines the terminal which should 
be transmitted to a degree based on the content of analysis of said transceiver information, It 
has the transmitting frame creation section which creates the transmitting frame which should 
be transmitted to the determined terminal. The radiocommunication terminal characterized by 
transmitting said ACK frame to the terminal which received the completion response (ACK) 
frame of reception from other terminals, added the own ACK signal to this ACK frame, and was 



http://www4.ipdl.ncipi.go jp/cgi~bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2007/01/15 



JP,2002-232352,A [CLAIMS] 



2/2 K — v 



determined in said transmit-terminal decision section. 

[Claim 8] It is the radiocommunication terminal according to claim 7 which said 
radiocommunication terminal is equipped with the field-strength Monitoring Department which 
supervises the field strength of the received electric wave from other terminals, and the storage 
section which creates and stores a field-strength table based on the field strength got by said 
field-strength Monitoring Department, and is characterized by for said transmit-terminal decision 
section to determine the terminal which should be transmitted to a degree with reference to the 
field-strength table stored in said storage section. 

[Claim 9] It is the radiocommunication terminal according to claim 8 which said storage section 
stores the power level table of the transmitted electric wave corresponding to the field strength 
of a received electric wave, and is characterized by equipping said radiocommunication terminal 
with the transmission level decision section which determines the transmitted power to the 
terminal determined in said transmit-terminal decision section with reference to the power level 
table of said transmitted electric wave. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which raises the effectiveness of 
the radiocommunication in the communications protocol which makes the communication link 
complete with reception of the completion response (ACK) signal of reception in 
radiocommunication of an one pair n mold like broadcasting or a multicast. 
[0002] 

[Description of the Prior Art] The basic conceptual diagram of the conventional radio 
communications system is shown in draw in g 14 and drawing 15 . As shown in drawing 14 , after 
the information transmit terminal 99 carried out broadcasting and a multicast 90 to a terminal 1 
- Terminal N, as shown in drawing 15 , the approach each terminal of a terminal 1 - Terminal N 
performs transmission 91-97 of the completion response (ACK) signal of reception which shows 
the completion of normal reception of direct information to the information transmit terminal 99 
was common. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
approach, in order to transmit the ACK signals 91-97 to the information transmit terminal 99 to 
the timing that a terminal 1 - Terminal N are almost the same, communication link contention 
occurred frequently and there was a problem that communication link effectiveness got worse. 
[0004] This invention is made in view of this trouble, and the object prevents communication link 
contention in the case of broadcloth / multicast communication link, and is to offer the radio 
communications system and radiocommunication terminal which raised communication link 
effectiveness. 
[0005] 

[Means for Solving the Problem] In order to attain the aforementioned object, the 1st radio 
communications system concerning this invention It is the radio communications system which 
one information transmit terminal transmitted data simultaneously to two or more terminals, and 
followed the communications protocol which makes this communication link complete by 
reception of the completion response (ACK) signal of reception from the terminal of plurality 
[ transmit terminal / information ]. Each terminal carries out propagation accumulation of said 
ACK signal through each of two or more terminals one by one, and the last terminal is 
characterized by having a means to set up the path which transmits the ACK signals of two or 
more terminals of all to an information transmit terminal. 

[0006] According to this configuration, in accordance with the transmitting path set up by the 
routing means after broadcasting/multicast, each terminal performs a unicast, propagation 
accumulation of the ACK signal is carried out one after another, communication link contention 
can be prevented and communication link effectiveness can be raised because the last terminal 
transmits all accumulation ACK signals at an information transmit terminal. 
[0007] In order to attain the aforementioned object, the 2nd radio communications system 
concerning this invention It is the radio communications system which one information transmit 
terminal transmitted data simultaneously to two or more terminals, and followed the 
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communications protocol which makes this communication link complete by reception of the 
completion response (ACK) signal of reception from the terminal of plurality [ transmit terminal / 
information ]. Propagation accumulation of the ACK signal is carried out. one of the terminals of 
plurality [ transmit terminal / information ] — data — transmitting — this, while each terminal 
transmits data through each other terminals one by one from one terminal The radio 
communications system characterized by equipping the last terminal with a means to set up the 
path which transmits the ACK signals of two or more terminals of all to an information transmit 
terminal. 

[0008] According to this configuration, in accordance with the transmitting path set up by the 
routing means after broadcasting/multicast, each terminal performs a unicast, propagation 
accumulation of the ACK signal is carried out one after another, communication link contention 
can be prevented and communication link effectiveness can be raised because the last terminal 
transmits all accumulation ACK signals at an information transmit terminal. In addition, data can 
be transmitted also to the terminal outside the grasp of broadcasting or a multicast, and grasp 
can be extended. 

[0009] In this case, a routing means is receiving the input directions from a user, and sets up a 
transmitting path. 

[0010] Or each of two or more terminals consists of setting up a transmitting path oneself 
according to the field strength of the received electric wave from other terminals. When each 
terminal is a migration communication terminal, it can communicate efficiently, because this sets 
up a transmitting path based on the field strength of the electric wave received from the 
terminal of the others [ terminal / each ] instead of the input directions from a user itself. 
[001 1] In this case, as for each of two or more terminals, it is desirable to create a field strength 
table based on the field strength of the received electric wave from other terminals, and to 
determine the terminal which should transmit to a degree with reference to a field strength table. 
Thereby, the terminal which should be transmitted to a degree out of all terminals can be 
determined immediately. 

[0012] Moreover, as for each of two or more terminals, it is desirable to make a setting-out 
change of the power level of a transmitted electric wave according to the field strength of the 
received electric wave from the terminal which should transmit to a degree. Thereby, since it can 
communicate with the transmission level of necessary minimum [ between each terminal ], low- 
power—ization can be attained. 

[001 3] In order to attain the aforementioned object, the radiocommunication terminal concerning 
this invention The transceiver information Monitoring Department which supervises the 
transceiver information on all wireless terminals, and the analysis section which analyzes 
transceiver information, The transmit-terminal decision section which determines the terminal 
which should be transmitted to a degree based on the content of analysis of transceiver 
information, It has the transmitting frame creation section which creates the transmitting frame 
which should be transmitted to the determined terminal. The completion response (ACK) frame 
of reception is received from other terminals, an own ACK signal is added to this ACK frame, and 
it is characterized by transmitting the ACK frame to the terminal determined in the transmit- 
terminal decision section. 

[0014] According to this configuration, each terminal performs a unicast to the terminal 
determined by the transmit-terminal decision section after broadcasting/multicast, propagation 
accumulation of the ACK information is carried out one after another, communication link 
contention can be prevented and communication link effectiveness can be raised because the 
last terminal transmits all accumulation ACK information at an information transmit terminal. 
[0015] In this case, a radiocommunication terminal is equipped with the field strength Monitoring 
Department which supervises the field strength of the received electric wave from other 
terminals, and the storage section which creates and stores a field strength table based on the 
field strength got by the field strength Monitoring Department, and, as for the transmit-terminal 
decision section, it is desirable to determine the terminal which should be transmitted to a 
degree with reference to the field strength table stored in the storage section. Thereby, the 
terminal which should be transmitted to a degree out of all terminals can be determined 
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immediately. 

[0016] Moreover, the storage section stores the power level table of the transmitted electric 
wave corresponding to said field strength table of a received electric wave, and, as for a 
radiocommunication terminal, it is desirable to have the transmission level decision section which 
determines the transmitted power to the terminal determined in the transmit-terminal decision 
section with reference to the power level table of a transmitted electric wave. Thereby, since it 
can communicate with the transmission level of necessary minimum [ between each terminal ], 
low-power-ization can be attained. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0018] (1st operation gestalt) Drawing 1 is the basic conceptual diagram of the radio 
communications system by the 1st operation gestalt of this invention. In drawin g 1 , 11 to 17 
shows the transmitting path of the ACK information by the unicast from the terminal 1 after 
broadcasting/multicast to the information transmit terminal 99. Draw ing 2 is a flow chart which 
shows the communication procedure in the radio communications system of drawing 1 . 
Hereafter, communication link actuation of the radio communications system by this operation 
gestalt is explained using drawing 1 and drawing 2 . 

[0019] First, the information transmit terminal 99 performs broadcloth/multicast, and transmits 
data simultaneously to two or more terminals 1 - Terminals N (step 200). Next, a terminal 1 
transmits information (ACK information is called hereafter) including an own ACK signal to a 
terminal 2 (step 201). Next, a terminal 2 receives the ACK information from a terminal 1 (step 

202) . Similarly hereafter, if Terminal T receives the ACK information from a terminal (T~1) (step 

203) , Terminal T will transmit the ACK information on own to a terminal (T+1) with the ACK 
information on the terminal 1 by which propagation accumulation was carried out - a terminal 
(T-1) (step 204). And if the last terminal N receives the information from a terminal (N-1) (step 
205), the last terminal N transmits the ACK information on a terminal 1 - Terminal N to the 
information transmit terminal 99 (step 206) and the information transmit terminal 99 receives the 
ACK information from Terminal N, the communication link will be completed (step 207). 

[0020] Drawing 3 is the block diagram showing the configuration of the radiocommunication 
terminal by this operation gestalt In addition, although Terminal T, the terminal (T-1), and the 
terminal (T+1) are illustrated to drawing 3 , since the whole of the configuration is the same, a 
configuration is explained to it taking the case of Terminal T. The transceiver section 301 which 
transmits the frame which Terminal T received the electric wave from other terminals, or was 
created at the terminal, The received data are analyzed. Specification for a communication link, 
Using the spread terminal information and transfer path information which were extracted in the 
receiving frame analysis section 302 and the receiving frame analysis section 302 which extract 
spread terminal information It consists of the transmit-terminal decision section 303 which 
determines the terminal which transmits data, and the transmitting frame creation section 304 
which creates are recording ACK information and transmit data. In addition, an arrow head 306 
shows transmission to Terminal T from a terminal (T-1), and the arrow head 307 shows the 
transmission to a terminal (T+1) from Terminal T. 

[0021] Drawingj4 is a flow chart which shows the procedure in the terminal T by this operation 
gestalt Hereafter, using drawing 3 and drawing 4 , in the case of T= 1 and T>=2, it divides, and 
actuation of Terminal T is explained. 

[0022] First the case where it is T= 1 [1 ], i.e., the terminal whose terminal T is a start terminal, 
is explained. 

[0023] A terminal 1 sets working (step 400) and it will be in the state waiting for receiving from 
other terminals (step 401). In the receiving waiting state of a terminal 1, since a terminal 1 is a 
start terminal when broadcasting / multicast information is received from the information 
transmit terminal 99 (it is Yes at step 402) (it is Yes by decision of step 403), the transmit- 
terminal decision section 303 determines the terminal 2 which should transmit to a degree based 
on transfer path information (step 407). 

[0024] Moreover, the transmitting frame creation section 304 creates a transmitting frame (the 
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ACK information on a terminal 1 is included) (step 408), and transmits a frame to a terminal 2 
through the transceiver section 301 (step 409). 
[0025] Next, the case of T>=2 is explained. 

[0026] It sets working [ Terminal T ] (step 400), and will be in the state waiting for receiving from 
other terminals (step 401). In the receiving waiting state of each terminal, if broadcasting / 
multicast information from the information transmit terminal 99 are received (step 402), based on 
transfer path information, Terminal T (T>=2) judges that it is not a start terminal (it is No by 
decision of step 403), and will be in the state waiting for receiving from a terminal (T-1) (step 
404). 

[0027] If there is reception from a terminal (T-1) (it is Yes by decision of step 404) and the 
frame from a terminal (T-1) is received in the transceiver section 301 (step 405), the receiving 
frame analysis section 302 will analyze the frame (step 406), and the transmit-terminal decision 
section 303 will determine the terminal (T+1) which should transmit to a degree based on 
transfer path information (step 407). 

[0028] moreover, the ACK information to a terminal 1 - a terminal (T-1) that propagation 
accumulation of the transmitting frame creation section 304 was carried out in the ACK 
information on own (terminal T) — in addition, the frame which created the transmitting frame 
(step 408) and was created to the terminal (T+1) through the transceiver section 301 is 
transmitted (step 409). 

[0029] When information from a terminal (T-1) cannot be received in step 404, on the other 
hand, (No), Judge whether fixed time amount progress was carried out (step 410), and if it is less 
than fixed time amount, (No), Although it continues waiting for information reception of a 
terminal (T-1) (step 404), when fixed time amount is exceeded (it is Yes by decision of step 410), 
a direct ACK signal is transmitted to the information transmit terminal 99 as well as the 
conventional approach (step 411). 

[0030] As mentioned above, according to this operation gestalt, the ACK signal transmitting 
contention from the terminal 1 - Terminal N after broadcasting and the multicast of the 
information transmit terminal 99 can be prevented, and communication link effectiveness can be 
raised. 

[0031] (2nd operation gestalt) Drawing 5 is the basic conceptual diagram of the radio 
communications system by the 2nd operation gestalt of this invention. In drawjng_5 , 51 to 57 
shows the ACK information by the unicast to the information transmit terminal 99, and the 
transmitting path of data through each terminal 1 - N from the information transmit terminal 99. 
Drawing 6 is a flow chart which shows the communication procedure in the radio 
communications system of drawing 5 . Hereafter, communication link actuation of the radio 
communications system by this operation gestalt is explained using drawing 5 and drawing 6 . 
[0032] First, the information transmit terminal 99 performs a unicast and transmits data to a 
terminal 1 (step 600). Next, a terminal 1 receives the data information from the information 
transmit terminal 99 (step 601). Subsequently, a terminal 1 transmits information (data / ACK 
information is called hereafter) including the ACK signal of the data from the information 
transmit terminal 99, and self to a terminal 2 (step 602). And a terminal 2 receives the data / 
ACK information from a terminal 1 (step 603). Similarly hereafter, if Terminal T receives the 
data / ACK information from a terminal (T-1) (step 604), Terminal T will transmit data / ACK 
information including the ACK signal of data, a terminal 1 - Terminal T to a terminal (T+1) (step 

605) . And if the last terminal N receives the data / ACK information from a terminal (N-1) (step 

606) , the ACK information to which Terminal N includes the ACK signal of a terminal 1 - 
Terminal N in the information transmit terminal 99 is transmitted (step 607) and the information 
transmit terminal 99 receives the ACK information from Terminal N, the communication link will 
be completed (step 608). 

[0033] In addition, the information transmit terminal 99, the terminal 1 - Terminal N which are 
shown in drawing 5 take the same configuration altogether, and since the configuration of each 
terminal is the same as the 1st operation gestalt, the explanation about the configuration of each 
terminal is omitted. 

[0034] Drawing 7 is a flow chart which shows the procedure in the terminal T by this operation 
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gestalt. Hereafter, using drawing 7 , in the case of T= 1 and T>=2, it divides, and actuation of 
Terminal T is explained. 

[0035] First, the case where it is T= 1 [1 ], i.e., the terminal whose terminal T is a start terminal, 
is explained. 

[0036] A terminal 1 sets working (step 700) and it will be in the state waiting for receiving from 
other terminals (information transmit terminal 99) (step 701). In the receiving waiting state from 
the end of the other end, if there is reception from the information transmit terminal 99 (it is Yes 
by decision of step 701) and the frame from the information transmit terminal 99 is received in 
the transceiver section 301 (step 702), the data of the frame received in the receiving frame 
analysis section 302 will be analyzed (step 703), and the transmit-terminal decision section 304 
will determine the terminal 2 which should transmit to a degree based on transfer path 
information (step 704). 

[0037] Moreover, the frame which the transmitting frame creation section 304 created the 
transmitting frame (the ACK information and data of a terminal 1 are included) (step 705), and 
created to the terminal 2 through the transceiver section 301 is transmitted (step 706). 
[0038] On the other hand, in step 701, when information from the information transmit terminal 
99 cannot be received, (No) serves as as [ a receiving waiting state ]. 
[0039] Next, the case of T>=2 is explained. 

[0040] It sets working [ Terminal T ] (step 700), and will be in the state waiting for receiving from 
other terminals (terminal (T-1)) (step 701). In the receiving waiting state from the end of the 
other end, there is reception from a terminal (T-1) (it is Yes by decision of step 701). If the 
frame from a terminal (T-1) is received in the transceiver section 301 (step 702) The frame 
which the receiving frame analysis section 302 received is analyzed (step 703), and the transmit- 
terminal decision section 304 determines the terminal (T+1) which should transmit to a degree 
based on transfer path information (step 704). 

[0041] moreover, the ACK information to a terminal 1 - a terminal (T-1) that propagation 
accumulation of the transmitting frame creation section 304 was carried out in the ACK 
information on own (terminal T) — in addition, the frame which created the transmitting frame 
(step 705) and was created to the terminal (T+1) through the transceiver section 301 is 
transmitted (step 706). 

[0042] On the other hand, in step 701, when information from a terminal (T-1) cannot be 
received, (No) serves as as [ a receiving waiting state ]. 

[0043] As mentioned above, according to this operation gestalt, in addition to the advantage of 
the 1 st operation gestalt, data can be transmitted also to the terminal outside the grasp of 
broadcasting of the information transmit terminal 99, or a multicast, and grasp can be extended. 
[0044] (3rd operation gestalt) Although the communication procedure in the radio 
communications system by the 3rd operation gestalt of this invention is the same as the 1st 
operation gestalt in addition, the configurations of each terminal differ. 

[0045] Drawing 8 is the block diagram showing the configuration of the radiocommunication 
terminal by the 3rd operation gestalt of this invention. 

[0046] In addition to the configuration of the 1st operation gestalt, each terminal is equipped 
with the field strength Monitoring Department 308 which supervises the field strength of the 
electric waves 306 and 321 received from each of other terminal, and the storage section 309 
which stores the supervised field strength as a field strength table 3091 in drawing 8 . 
[0047] Drawin g 9 is drawing showing the concrete content of the field strength table 3091. In 
drawing 9 , the field strength of the received electric wave corresponding to each terminal is 
stored in the field strength table 3091. (Since the unit of field strength is not indicated, please 
teach.) Drawing 10 is a flow chart which shows the procedure in the terminal T by this operation 
gestalt. Hereafter, using drawing 8 and drawing 10 , in the case of T= 1 and T>=2, it divides, and 
actuation of Terminal T is explained. 

[0048] First, the case where it is T= 1 [1 ], i.e., the terminal whose terminal T is a start terminal, 
is explained. 

[0049] A terminal 1 sets working (step 1000) and it will be in the state waiting for receiving from 
other terminals (step 1001). In the receiving waiting state of each terminal, if there is reception 
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from other terminals (step 1002), the field strength Monitoring Department 308 will observe the 
field strength of the received electric wave from the terminal, will write the value in the field 
strength table 3091, and will update table data (step 1010). 

[0050] In the receiving waiting state of step 1001, if broadcasting / multicast information is 
received from the information transmit terminal 99 (step 1002) It is based on the start terminal 
information added to broadcasting / multicast information. A terminal 1 gets to know that self is 
a start terminal (it is Yes by decision of step 1003), and is determined as a terminal 2 with which 
the transmit-terminal decision section 303 should transmit a terminal with the highest field 
strength to a degree with reference to the field strength table 3091 (step 1007). 
[0051] Moreover, the frame which the transmitting frame creation section 304 created the 
transmitting frame (the ACK information on a terminal 1 is included) (step 1008), and created to 
the terminal 2 through the transceiver section 301 is transmitted (step 1009). 
[0052] Next, the case of T>-2 is explained. 

[0053] It sets working [ Terminal T ] (step 1000), and will be in the state waiting for receiving 
from other terminals (step 1001). In the receiving waiting state of each terminal, if there is 
reception from other terminals (step 1002), the field strength Monitoring Department 308 will 
observe the field strength of the received electric wave from the terminal, will write the value in 
the field strength table 3091, and will update table data (step 1010). 

[0054] In the receiving waiting state of step 1001, if broadcasting / multicast information from 
the information transmit terminal 99 are received (step 1002), based on the start terminal 
information added to broadcasting / multicast information, self will get to know that it is not a 
start terminal (step 1003), and Terminal T (T>=2) will go into a receiving waiting state from a 
terminal (T-1) (step 1004). 

[0055] In the condition, there is reception from a terminal (T-1) (it is Yes by decision of step 
1004). If the frame from a terminal (T-1) is received in the transceiver section 301 (step 1005) 
Analyze the frame which the receiving frame analysis section 302 received (step 1006), and the 
transmit-terminal decision section 303 refers to the field strength table 3091. A terminal with 
the highest field strength is determined as a terminal (T+1) which should transmit to a degree in 
the terminal which has not transmitted information yet (step 1007). 

[0056] moreover, the ACK information to a terminal 1 - a terminal (T-1) that propagation 
accumulation of the transmitting frame creation section 304 was carried out in the ACK 
information on own (terminal T) — in addition, the frame which created the transmitting frame 
(step 1008) and was created through the transceiver section 301 is transmitted (step 1009). 
[0057] When information from a terminal (T-1) cannot be received in step 1004, on the other 
hand, (No), Judge whether fixed time amount progress was carried out (step 101 1), and if it is 
less than fixed time amount, (No), Although it continues waiting for information reception of a 
terminal (T-1) (step 1004), when fixed time amount is exceeded (it is Yes by decision of step 
1011), a direct ACK signal is transmitted to the information transmit terminal 99 as well as the 
conventional approach (step 1012). 

[0058] As mentioned above, according to this operation gestalt, in addition to the advantage of 
the 1 st operation gestalt, there is no need that a user directs the transmitting path of each 
terminal beforehand, and when each terminal is a migration communication terminal, it can 
communicate efficiently. 

[0059] (4th operation gestalt) Although the communication procedure in the radio 
communications system by the 4th operation gestalt of this invention is the same as the 1st 
operation gestalt in addition, the configurations of each terminal differ. 

[0060] D rawing 1 1 is the block diagram showing the configuration of the radiocommunication 
terminal by the 3rd operation gestalt of this invention. 

[0061] Each terminal is equipped with the transmission level decision section 323 which stores in 
the storage section 309 the transmitting level table 3092 which makes the power level 
(transmission level) of the transmitted electric wave over the terminal matched according to the 
field strength of the electric wave received from each of other terminal in addition to the 
configuration of the 3rd operation gestalt, and determines a transmission level with reference to 
the transmitting level table 3092 in drawing 1 1 . 
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[0062] Drawing 12 is drawing showing the concrete content of the transmitting level table. In 
drawingj 2 , the transmission level corresponding to the field strength of a received electric 
wave is stored in the transmitting level table 3092. (Since the unit of field strength and a 
transmission level is not indicated, please teach.) 

Drawing 13 is a flow chart which shows the procedure in the terminal T by this operation gestalt. 
Hereafter, using dr awing 1 1 and drawin g 13 , in the case of T= 1 and T>=2, it divides, and 
actuation of Terminal T is explained. 

[0063] First, the case where it is T= 1 [1 ], i.e., the terminal whose terminal T is a start terminal, 
is explained. 

[0064] A terminal 1 sets working (step 1300) and it will be in the state waiting for receiving from 
other terminals (step 1301). In the receiving waiting state of each terminal, if there is reception 
from other terminals (step 1 302), the field strength Monitoring Department 308 will observe the 
field strength of the received electric wave from the terminal, will write the value in the field 
strength table 3091, and will update table data (step 131 1). 

[0065] In the receiving waiting state of step 1301, if broadcasting / multicast information is 
received from the information transmit terminal 99 (step 1302) It is based on the start terminal 
information added to broadcasting / multicast information. A terminal 1 gets to know that self is 
a start terminal (it is Yes by decision of step 1 303), and is determined as a terminal 2 with which 
the transmit-terminal decision section 303 should transmit a terminal with the highest field 
strength to a degree with reference to the field strength table 309 (step 1 307). 
[0066] Moreover, the transmitting frame creation section 304 creates a transmitting frame (ACK 
information on a terminal 1) (step 1308). 

[0067] Moreover, the transmission level decision section 323 obtains the field strength of a 
terminal 2 from the field strength table 3091, makes it correspond with the transmitting level 
table 3092, determines the transmission level to a terminal 2 (step 1 309), and transmits with the 
transmission level which determined the transmitting frame created to the terminal 2 through the 
transceiver section 301 (step 1310). 
[0068] Next, the case of T>=2 is explained. 

[0069] It sets working [ Terminal T ] (step 1300), and will be in the state waiting for receiving 
from other terminals (step 1301). In the receiving waiting state of each terminal, if there is 
reception from other terminals (step 1302), the field strength Monitoring Department 308 will 
observe the field strength of the received electric wave from the terminal, will write the value in 
the field strength table 3091, and will update table data (step 131 1). 

[0070] In the receiving waiting state of step 1301, if broadcasting / multicast information is 
received from the information transmit terminal 99 (step 1302), based on the start terminal 
information added to broadcasting / multicast information, self will get to know that it is not a 
start terminal (it is No by decision of step 1303), and Terminal T (T>=2) will go into a receiving 
waiting state from a terminal (T-1) (step 1304). 

[0071] In the condition, there is reception from a terminal (T-1) (it is Yes by decision of step 
1304). If the frame from a terminal (T-1) is received in the transceiver section 301 (step 1305) 
Analyze the frame which the receiving frame analysis section 302 received (step 1306), and the 
transmit-terminal decision section 303 refers to the field strength table 3091. A terminal with 
the highest field strength is determined as a terminal (T+1) which should transmit to a degree in 
the terminal which has not transmitted information yet (step 1 307). 

[0072] moreover, the ACK information to a terminal 1 - a terminal (T-1) that propagation 
accumulation of the transmitting frame creation section 304 was carried out in the ACK 
information on own (terminal T) — in addition, a transmitting frame is created (step 708). 
[0073] Moreover, the transmission level decision section 323 obtains the field strength of a 
terminal (T+1) from the field strength table 3091, makes it correspond with the transmitting level 
table 3092, determines the transmission level to a terminal (T+1) (step 1309), and transmits the 
frame which includes the ACK information on a terminal 1 - Terminal T in a terminal (T+1) 
through the transceiver section 301 with the determined transmission level (step 1310). 
[0074] When information from a terminal (T-1) cannot be received in step 1304, on the other 
hand, (No), Judge whether fixed time amount progress was carried out (step 1312), and if it is 
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less than fixed time amount, (No), Although it continues waiting for information reception of a 
terminal (T-1) (step 1304), when fixed time amount is exceeded (it is Yes by decision of step 
1312), a direct ACK signal is transmitted to the information transmit terminal 99 as well as the 
conventional approach (step 1313). 

[0075] As mentioned above, according to this operation gestalt, since it can communicate with a 
necessary minimum transmission level between each terminal in addition to the advantage of the 
1 st operation gestalt, low-power-ization can be attained. 
[0076] 

[Effect of the Invention] As explained above, according to this invention, the exceptional 
effectiveness of preventing communication link contention in the case of broadcloth / multicast 
communication link, and becoming possible to realize the radio communications system and 
radiocommunication terminal which raised communication link effectiveness is done so. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1] The basic conceptual diagram of the radio communications system by the 1 st 
operation gestalt of this invention 

[Drawing 2] The flow chart which shows the communication procedure in the radio 
communications system of drawin g 1 

[ Drawing 3 ] The block diagram showing the configuration of the radiocommunication terminal by 
the 1 st operation gestalt of this invention 

[Drawing 4] The flow chart which shows the procedure in the terminal T by the 1st operation 
gestalt of this invention 

[Drawin g 5] The basic conceptual diagram of the radio communications system by the 2nd 
operation gestalt of this invention 

[Drawing 6] The flow chart which shows the communication procedure in the radio 
communications system of drawing 5 

[Drawin g 7] The flow chart which shows the procedure in the terminal T by the 2nd operation 
gestalt of this invention 

[Draw ing 8] The block diagram showing the configuration of the radiocommunication terminal by 
the 3rd operation gestalt of this invention 

[Drawing 9] Drawing showing the concrete content of the field strength table 3091 of drawing 8 
[ Drawin g 10] The flow chart which shows the procedure in the terminal T by the 3rd operation 
gestalt of this invention 

[ Draw ing 1 1] The block diagram showing the configuration of the radiocommunication terminal by 
the 4th operation gestalt of this invention 

[Drawin g 12] Drawing showing the concrete content of the transmitting level table 3092 of 
drawing 1 1 

[ Drawing 1 3] The flow chart which shows the procedure in the terminal T by the 4th operation 
gestalt of this invention 

[ Drawin g 14] The basic conceptual diagram of the conventional radio communications system in 
which broadcasting / multicast communication link condition by the information transmit terminal 
99 are shown 

[D rawing 15] The basic conceptual diagram of the conventional radio communications system in 

which the send state of the ACK signal by the terminal 1 - N is shown 

[Description of Notations] 

99 Information Transmit Terminal 

I - N Terminal 

I I Transmitting Path from Terminal 1 to Terminal 2 

1 2 Transmitting Path from Terminal 2 to Terminal 3 

1 3 Transmitting Path from Terminal 3 to Terminal 4 

14 Transmitting Path from Terminal 4 to Terminal 5 

15 Transmitting Path from Terminal 5 to Terminal 6 

16 Transmitting Path from Terminal 6 to Terminal N 

1 7 Transmitting Path from Terminal N to Information Transmit Terminal 99 
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301 Transceiver Section 

302 Receiving Frame Analysis Section 

303 Transmit-Terminal Decision Section 

304 Transmitting Frame Creation Section 

305 Control Section 

306 Transmitting Path from Terminal (T-1) to Terminal T 

307 Transmitting Path from Terminal T to Terminal (T+1) 

308 Field Strength Monitoring Department 

309 Storage Section 

3091 Field Strength Table 

3092 Transmitting Level Table 

323 Transmission Level Decision Section 



[Translation done.] 
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* (T-l) ST»OACKWfBlCftJ*T, &I87U-A 
^fFEScL (7x^77 0 5) , 3MSfISP3 0 1 £l>LT 
i^* (T+l) fcflFJSLfc7U-A%33l#-rS (7x7 
77 0 6) o 

[0 0 4 2] -15. 7X777 0 1 fCfcV^T, (T 

-l) fr6©flffi*3M , rscfctf , e#4^»ft' (n- 

[0 0 4 3] «±<0«fc3fc, ***«IBtc«l:tHf, mi 
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0£*»Bli©f!lj££;ta*T, 1f$S3ifiS*9 9©7n- 
F^t7 h-^v;l/x^r7 F©3ifgf5JtllBHy1-©^*fc 

C£*?-t3o 

[0 0 4 4] (M 3 ®£tt3&ffi) ft*, 3 © 

[0 0 4 5] H8«, *SfO|g30^tlCj:SjR 

[0046] m8ias^T, m\<ommm 

3 2 1 ©«i?aut*jEia-r«*ff3ftsaEa«3 ost, 
K»*nfettiratt*«iwmtf— 7*^3 o 9 1 £ lt 

*S*fi-rsiS , »g|3 3 0 9 ££M;t§o 
[0 0 4 7] BOtt. *P3ft£r-7;P3 0 9 1 ©lift 

7;V3 0 9 l «*tc^JSLfc^<l*jS©mW^ 

20 g:#A,©T\ oiS[^T^i\ ) E910& #^SfiJgJKfc: 

5. £TF, H8fe«fctfHl O^ffli^T, fl»*T<DftflFK 
OV^T, T = 1 > TZ.2V>m£\cftVXmit%>o 
[0 0 4 8] T=K ■*4to'5H*Ttf**-h 

[0 0 4 9] fl»* 1 ©ftfWtC^T (7x7 71 0 0 

0) , m<DffimfriE><D%mft%vmic%:z (7x771 

001) 0 ***03MH*-6ftl6fci5VT % 

6 ©§{§*£§£ (7x7 71 002), WHftfflES 

30 ap 3 0 8 a*®*** s ©^ii«^©*i?^s^isaij 

U «^3Sfix-7;I/3 0 9 1 fc*©fl*#*i&#, f 
-7;I/x-££HfT-f 3 (7x771 0 10). 

[0050] 7x7 71001 ©gfitf SlflBrc, fflH 
iMfl4S*9 9*5.7D-K++7h7T;l/x^ J f7h'|f 
**3flrr*fc (7x7710 0 2) , 7n-F^7 

h/v/l/f+tX h1i$8£tt;ta£nTl^7#- F*$* 

££fr]>5 (7x771 0 0 3©f(JifT-Ye s) , MffSS 
*^g)33 0 3*, *WitSx-7;l/3 0 9 1 5#IL 
40 T\ *t*IHitf35^V'»«l**3fcfcaHi*ff3a:3^*MI 
*2 i:LTj*S-r5 (7X771 0 0 7) 0 
[0 0 5 1] jaHS7U-A^ja«3 0 4*5HM7 

U-A (iS*l ©ACK'[ffg^#tJ) ^ftfiSEL (7X7 
71 0 0 8) , JM§m^3 0 1 *^LT*S6*2fc:^L 

rc7u-i±%mm-rz (7x7 7 1 009) 0 

[00 5 2] ^{C, T^2 0«^fcOV»TKWf So 
[0 0 5 3] 4ffi*T©S!)^(tJ^te^T (7X7710 0 

0) , faoau^soswiff-sftiefca:* (7x771 

OODo #JB5|c©5WBff5tt«Ki3l^T, fte©iS** 
50 5©§{l*$Si: (7x771 0 0 2), ttfHfeftigg 
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U WHitfif— 7;l/3 0 9 l fc*<Dffi*»#ji#, r 
-7;l>-T-#£M»TtS Uf'^l 0 10) „ 
[005 4] XT771001 ©SM#"5ttl6fcJ3^ 
T, 1ffB)l{I^*9 9 7b^©7^-F4^7^/ / -7/^x 
*i'7Mi$g;£§fl-f 5£ Uf7^1 0 0 2), 7d 

*-htt**BBfc:»3i/VT\ SS*T (T£2) ttSHtf 
X^-H»5|c-eaV'»Cfc«59]0 (Xf7^1 0 0 3) , 
iffi* (T-l) fr&OSfift^ttlRfcAS (Xf^yi 10 
0 0 4) o 

[0 0 5 5] ^OttlRfciSVT, iS* (T-l) frf>© 
Sfia^rt) Uf7/l 00 4©¥iJfrT-Ye s) , ifti* 

(T - 1 ) fre<D7U-A*2£§4ia$3 0 1 T-Sfi-TS 
Ufy^l 0 0 5), ^{l7U-Afii¥*Tgi53 0 2tf 
gmt/c7U-A^fi?*fL Uf7^1 0 0 6) , &{1 
«S*i*SS5 3 0 3#, fWMf^3 0 9 1 

g^it^^, *fcaH3*fffta^*«* (T+i) 

(Xf'yyi 0 0 7) „ 20 
[0 0 5 6] 33Ml7U-Af^lS»3 0 4« t , £# 

* (T-l) ST?OACK1WBfcilP*T» 3{§7b-A 
0 0 8), £g{§gP3 0 1 ZftL 
TfftSLfc7U— AfcSSflTrs Uf'y/1 00 9) „ 

[0 0 5 7] -75, Xfy/l 0 0 4fc*^Tiat* (j 
-1) ^BOllWBSMrSCtA^tftV^ (N 
o) , -®$M«aLfcfr5fr*««L (7x<y7l 0 

11), -3£B*lltttfc46tf (No) , (T-l) 
©flHESflMffTSItttStf Uf7^1 00 4) , -£ 30 
BfB!*iB*.fc»fr (XT7 7*1 0 1 1 ©Slurp Ye 
s) , fi^^traU<1WliaS<i**9 9KiI»ACK 

fi^^ffrs (xf77i 012). 

[0 0 5 8] KlOi^, *Hfit^SHc itltf, H? 1 
[0 0 5 9] (Jg 4 (DmM&M) &4b\ *%Bj§©|g 4 © 

»ioiat»»trai:Ta5S^ «**oii^iso 40 

[0 0 6 0] 01 Hi, *%ffl<D%3<om&&fc£Z 
[0 0 6 1] SI 1 t&l/^T, #4g*«\ S3©^SB& 

0 9 2£§5HBfl3 0 9£te^LT£;D, 

x-7^3 0 9 2£#B3LT, 2MtU^;i/*aB£-r«2S 

{3U^;PttSW3 2 3*«*S. 50 
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[0 0 6 2] HI 2ii, iMffl^bf— 

fcgfcaVfBre&So 01 2£*5^T, aH3l^;Wf— 
7;b3 0 9 2£ii, Sffi«i60*fl3SUttW*S"rS3^S 

wwtfi&tt s nr i ^ o ot^as « 43 j; jas® 
01 3i4, ^nm&mc&z^Ticisiizmm^m 

^t7n-ft-htfe5„ fiTR 01 l*5<fc001 3 
£fflt^T, «6*T©i&fftCO^T\ T=l, T^2©ti 

[0 0 6 3] S-f, T=l, t&frl5i&i*T#7*-h 
SS*T*SS4Si* 1 ©Jt^O^T^1-^o 

[0 0 6 4] *K* 1 ©»ff+fc:*l'»T (7x-y7l 3 0 
0) , ft&©S*fr &©§{!#% Weft 3 (7x<v7l 
301). #iffi*©§{r#-& tttttefe^T, ffi©4ffi!*fr 
6>©^f§tf£§£ (XT7 7*1 3 0 2) , 
S3 3 0 8tf*©*5l^6©S<SttlO«IHi«t*«88 
U m^JSx-7*;b3 0 9 1 x 

-7;l/x-*#MfrT £ Uf77*i 3 l D 0 

[0065] Xf7 71301 ©SflW^ttBfcfcl/ * 
T, 1f#EM{li«*9 9fr£7n-F**Xh/^I/x* 
^XHfff$g£§flf 5£ (Xf77'l 3 0 2) , fu- 

- h^*#$8£go*^T, 1 X2- hiS* 

T?£3£i:££n!3" (77 7^1 3 0 3 e 
s) , 3fim$fe£tt3 0 3*V «JWS*t— 7Vl>3 o 

ft5^£#*2 fcLTfcSTS Uf7^1 307). 
[0 0 6 6] 3&§:7U-Affc«a$3 0 4jW2HI7 

U-A CM^fc l © A C KflNB) £{fr£"f § (Xf7 7 1 
3 0 8) o 

[0 0 6 7] g-fe, mtU*A&%B3 2 3tf, $£*2 

©m^s^m^Sx-7^ 3 o 9 1 *n 

%JM€P^;l/'r-7;l/3 0 9 2 i;*fjS£-eT, tt£2lc 
ft-f £&{iK;l/£7fc£L Uf7 7'l 3 0 9) , 
<Sgl3 3 0 1 *^LT*t*2fc, f&«Lfc2Hl7U-A* 
ftSbfeSSflll^^SSfiM-S Uf77'l3 10). 
[0 0 6 8] T>2©Ji^-fCOV^T^-r§o 
[0 0 6 9] afe£T©itfW£43l^T (Xf7 7'l 3 0 
0) , ffiOii^&OSHIfcSttttfcfcS (Xx-y7i 
301), «*B*oSm^ttttfc*V"»T, ffe©^*fr 
e> ©§{!#&££ (Xf77 J l 3 0 2) , 

as 3 0 8tf*OJK**»5©Sfi«Ro«IWftK*«W 
L, *^gx-7;l/3 0 9 1 fc*©fit£»2&# % x 
-7VU-r-**M*rf3 (Xx-v7l 311). 
[0070] Xr7 713 0 1 ©§{!?#"£ ftHtfet^ 
T, 1f$8&{»fc9 9A^7D-K+tXF/?;Vf* 
*^HWI*MrS4: Uf7 7*l 3 0 2) , 7p- 
F 4^ X h /v;l/x4=- + 7 h 'if St Wa S tiT V ^ 7 ^ 
-^»tflBtS■o"^^T, iffi*T (TS2) &t#^7 
^-h4S*T*4^Ci:*Sl»3 (7f77"l 3 0 3 ©f'Jfr 
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TNo) , (T-l) fr5©3*S?t5tt«fcA5 
Ury^l 3 0 4) o 

[0 0 7 1] ^©ttHt&l^T, (T- 1 ) fr5>© 
SiS*<#»J (Xf7^1 3 0 4 OWWT? Y e s) , 

(T-l) A^6©7U~A*iSSM»3 0 1 
£ Uf7/1 3 0 5), g{g7b-AP#Tg|$3 0 2tf 
S{gLf;:7b-A£ft¥#TL (7+>y7l 3 0 6) , M<S 
^*?fc£gfl3 0 3t\ *W3£gx-7"/l/3 0 9 1 £#JS 

StfiS^i*^ &KiSSfc*fT&3'**«5ts (T+l) 10 
fcLTife&ra (Xf-y7l 3 0 7) o 
[0 0 7 2] 3l®7U~Aff«»3 0 4*^ 

c«as*T) oACKti^ e»isa?nfcas5ici~jsB 

* (T-l) SWA C KUtf^cio^T, 3HI7U-A 
*f^«-r* (7x-y77 0 8) „ 
[0 0 7 3] ^<iL"^l/$£gP3 2 3*^ 

(t + i ) tDn.?mm*nfflk&.7—-7ji3 091*5 

t#T, ^ft%^€l^;^-7;l/3 0 9 2 i;*NS£tf 
T, Sffi* (T+l) £ifra2SMU^;l/*ft^L (7.x 
77^1 3 0 9) , i£§{g§153 0 1 fcfl-LTtt* (T+ 20 
1) fc, ^l~«*T©ACKlt*B*£ty:7U-A 
£\ 9b£LfcjM4Il''"<;l'T?2HSf S (XT7/13 1 

0) o 

[0 0 7 4] —73, Xf77*l 3 0 4£:fc^T48;fc (T 

-l) ^soiiHasswfrsci^Tf*^*^ (n 

o) , -3©«IW«iiLfe*S**!fUirb Ufy^l 3 
1 2) , -S*MWrt45tf (No) , (T-l) 
©1IISM#ft5£ttStf (Xf77l 3 0 4) , 
f$H*a*;fc*£ (Xr77*l 3 1 2©«tYe 
s) , ^7Jffit|WH5<Wfg^iiil*9 9MgACK 30 
fi^Sfg-r^ Uf7 7*l 3 1 3) o 
[0 0 7 5] J5t±«DJ: 3 fc, *$m&micM£, %\ 

[0 0 7 6] 

mmw&nm?%ztittmc%.%>, t^smutih 40 

[0 l ] *fiHll©3S l ©^SJ&agfc J: SfcUHMSS/x 
[0 2] HI ©fcOMS'X-rAtfcW-Siifc^JI* 

[0 3 ] *%bj©^ 1 (Dnmmmic & zmmssm*. 
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[0 4 ] *3§0J3©3§ 1 (DMffi&niZ <fc ^iffi* T fcfett 

[0 5] *«g8o*2©^fl0BSIfc«tsaiJSBiM^7, 
+A©S*M^0 

[0 6] 0 5 ©MJBIff ^XxAt;mt3iIff ^J®£ 
jjVT7P— + + — h 

[0 7] *«W©S2O^«0gHfc:«J:a«S*Tfc:*^ 

3Mnw&^7o-+-v- h 
[0 8 ] *mmom 3 ommm^ zzmmmmmm 

[0 9] 0 8 ©l^Sf-7;V 3 0 9 1 © H f*W& 
[010] *»E©*3©l&eBtifcJ:3tt*TfcJ3 

[011] jmrnnw, 4 vnm&mic a&fmmmm 
*©@Bg^-r7p-y^0 

[012] 0 1 1 ©jlfgl^l/x— 7>3 0 9 2 (DM 

[013] *«W©S4 0*!Bgl6fcJ:*4jli*Tfc* 
it3MS#)i£^-r7P-^-h 
[014] HWI36fiWS*9 9fcJ:*7*n-F^^h 

xA©S*$E;s;0 

[015] flB*l~NKJ:SACKfl|^©iSfllftlS* 

9 9 
1~N 

1 1 w^it^w^z^commtm 

1 2 ^2fr5Ni£3'\<D&figB 

l 3 «*3*6iS*4^©SKi«B 

14 A|$ 4 5dff$ 5 ^©iMflSSS 

1 5 tf$5fr6tt£6'M!)j&Igft 

16 *tt£6fr54^N^<D2£ffi8B 

17 «*Nfr 6 'If $gjM{§^* 9 9 ^©jMfgiSE§ 
3 0 1 j&SMSB 

3 0 2 S®7U-AIWf» 

303 mmm^ 

3 0 4 3MM7 U- AffrjggfP 

305 mm 

3 0 6 fl*3fc (T- 1 ) *54S*T-v©jifigS§ 
3 0 7 4S*TfrSiS* (T+l) ^©iSmSSS 
3 0 8 

3 0 9 EUgP 
3 0 9 1 MSf-7;b 
3 0 9 2 iiMW;Vx-7;l/ 
3 2 3 mm\y^)Vlkt^ 
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